Introduction
Gunshot injury (GSI) incurs a considerable morbidity and socioeconomic cost globally; however, it is uncommon in Hong Kong. According to the crime statistics of the Hong Kong Police, less than 10 incidents of robbery involving firearms were reported from 2006 to 2016. 1 Local experience on the management of GSIs is limited.
We report a case of open transcervical fracture of right hip resulting from a GSI. Issues concerning the management of GSIs, including the classification of these injuries, corresponding fracture and soft tissue management, the indications of bullet removal and antibiotics use will be discussed.
Case Report
A 25-year-old male patient of Nepalese ethnicity was involved in a gang fight on 2nd October 2016. He was shot at his lower extremities multiple times by a police officer with his hand gun. He was then admitted to the Department of Accident and Emergency.
On arrival, the patient was stabilised according to the Advanced Trauma Life Support protocol. His initial haemodynamic status was stable, with full Glasgow Coma Scale score.
There were four gunshot wounds in total: (1) at the right anterior hip just below the anterosuperior iliac spine; (2) another one just 3 cm inferomedial to the first wound ( Figure 1 ); (3) over the right gluteal region; and (4) over the posteromedial aspect of the left proximal thigh. The distal neurovascular status of the both lower limbs was intact. There were no signs to suggest compartment syndrome. The focused assessment with sonography for trauma scan was negative.
Plain radiograph of the right hip showed a transcervical femur fracture with a bullet impacted at the neck of femur (Figure 2 ). Computed tomography showed that multiple bullet fragments were located at the femoral neck and dispersed within the articular space of right hip. The neck of femur fracture was displaced in varus angulation ( Figure 3) .
Emergency operation was carried out for this patient. On exploration of the right lower limb wounds, a bullet exit wound was found over the gluteal region, just superomedial to the ischial tuberosity. Two more bullet entry wounds were located at the anterior aspect of the proximal thigh, distal to the anterosuperior iliac spine. The inferior wound ended at the femoral neck, with the bullet embedded in the transcervical region ( Figure 4 ). SmithePeterson approach was adopted for exploration, debridement and removal of bullet and reduction of the fracture. The fracture was then fixed with three 6.5 mm partially threaded cannulated screws under X-ray control in an inverted triangular manner. Both bullet tracks were moderately contaminated with tiny metal particles and clothing debris. The bullet fragments were retrieved with caution, and the bullet tracks were thoroughly debrided and irrigated.
On exploration of the left posteromedial thigh wound, there was no exit wound. Another bullet was retrieved from the subcutaneous plane on the anteromedial aspect of the distal thigh, next to the adductor canal. The femoral artery was intact. The bullet track and chop wounds were adequately debrided and irrigated.
Beta-lactum antibiotics (cloxacillin and piperacillin/tazobactam) were administrated throughout his hospital stay. The wounds were dressed daily, and they healed without complication. He was discharged on Day 11 after the injury.
The patient received physiotherapy with noneweight-bearing walking exercise of right lower limb for 2 weeks, followed by fulleweight-bearing walking exercise. He could walk unaided at 1 month after operation without hip pain. The radiograph taken at 5 months showed union of the femoral neck fracture, without any signs of fixation loss or avascular necrosis of the femoral head ( Figure 5 ).
Discussion
GSI is rare in Hong Kong, but the prevalence of civilian GSIs in other parts of the world remains high. Despite the increasing incidence of GSIs and the growing global costs resulting from these injuries, there is yet a worldwide consensus on the classification system or management guidelines for the management of GSIs.
Ganocy and Lindsey proposed a classification specific for Intraarticular low-velocity GSI Classification System in 1998. 2 It depends on the ultimate location of the bullet (B), level of contamination(C) and Fracture type (F) to guide the management. As in our case, it is classified to B3-Joint violation with retained intraarticular missile fragment(s), C2 material contamination (clothing) and F3 unstable fracture requiring internal fixation; fragment interferes with internal fixation. Therefore, joint irrigation and debridement and bullet removal are mandatory. Lindsey and Gugala later proposed a classification in 2003 which further modified in 2013 3 to consist of five components, which are the energy transferred (E), the vital structure damaged (V), the wound characteristics (W), the fracture pattern (F) and the degree of wound contamination (C). A scoring system was applied to each of the classification components, with higher scores representing higher severity or complexity. The overall classification score correlated well with the type of acute treatment and subsequent hospitalisation. Patients who scored low in the classification were more likely to be treated as outpatients, with prophylactic antibiotic and serial wound dressings. According to the classification, our index patient would be graded as HE, V2, W3, EF1, C2, implying a high severity GSI warranting hospitalisation and surgical management. The use of antibiotic prophylaxis and debridement is also controversial when treating low-and high-velocity gunshotinduced fractures, and there is no established treatment guideline. In modern practice, undoubtedly, antibiotics are administered as routine for fractures in communication with open wounds. A systematic review done by Papasoulis et al, which included total of 1156 GSIs with fractures, failed to demonstrate a reduction in infection rate regarding antibiotics use for nonoperative treated fractures. There was also no evidence to suggest longer antibiotic coverage is beneficial for fractures that are operatively fixed. 4 Regarding the type of antibiotic coverage, Hansraj again found no difference in using third-generation cephalosporin (ceftriaxone) versus a first-generation cephalosporin (cefazolin) in his comparative study. 5 In another recent meta-analysis by Sathiyakumar et al, despite a recommendation for extensive debridement and antibiotics use for high-velocity GSI, authors concluded that high-quality data are still lacking for debridement or antibiotic use in low-velocity GSI. 6 Therefore, the choice, route of administration and duration of antibiotics remain controversial and should be considered on individual basis. Guidelines on the removal of bullets are scare. Despite the fact that patients often request the complete removal of all bullet fragments, there are only limited clinical indications for mandatory removal. They include bullets found in joints, the cerebrospinal fluid or the globe of the eye, fragments leading to an impingement on a nerve or a nerve root and bullets lying within the lumen of a vessel, resulting in a risk of ischaemia or embolisation. Lead arthropathy and systemic lead poisoning (i.e., plumbism), although rare, are always a concern for retained intraarticular bullet fragments. 7 Apart from traditional open arthrotomy done in our case, there are recent advances regarding the method of bullet fragment retrieval from the hip joint. Maqungo et al had attempted to remove retained bullets in hip joint using the Ganz method of surgical hip dislocation, via the Gibson's approach, in a total of 10 patients. 8 High success rate with secure access to both sides of the hip joint were being reported. There are also multiple case series describing the use of hip arthroscopy in retrieving bullet fragments from hip joints. However, failure of complete visualisation of hip joint and potential of fluid extravasation into the abdomen that may result in abdominal compartment syndrome remain as the main drawbacks for this approach. Studies have also tried to address the concern about fracture union rate adversely affected by retained bullet fragments. A recent retrospective series showed that the quantity of retained bullet material near the fracture site was inversely correlated with the rate of fracture union, independent of the degree of comminution. 10 Fractures with bullet fragmentation equal to or exceeding 20% of the cortical width demonstrated a significantly higher rate of delayed union or nonunion compared to fractures with less retained bullet material at the fracture site. This could possibly be explained a local cytotoxic effect of lead from bullet fragments on fracture healing.
GSI is rare in Hong Kong. Triage patients according to the Gugala and Lindsey classification can well be correlated with the type of acute treatment and subsequent hospitalisation. Bullet removal should only be performed with strict indications. The use of antibiotics in GSI is controversial and should be individualised. In fracture associated with GSI requiring fixation, we should keep the quantity of retained bullet material near the fracture site minimal to improve the fracture healing.
